Studies on the mesolimbic loop of antinociception--II. A serotonin-enkephalin interaction in the nucleus accumbens.
In a previous report we have shown that the antinociceptive effect elicited by microinjection of morphine into the periaqueductal gray is due, at least in part, to the activation of an ascending serotonergic pathway which releases 5-hydroxytryptamine in the nucleus accumbens. We now report that antinociception induced by intra-periaqueductal gray injection of morphine can be attenuated also by the narcotic antagonist naloxone or the enkephalin antibodies administered into the nucleus accumbens, and potentiated by D-phenylalanine, a putative inhibitor of the degradation of enkephalins. Moreover, the antinociceptive effect induced by 5-hydroxytryptamine administered into nucleus accumbens could be blocked by naloxone injected into the same site, whereas the antinociception elicited by intra-accumbens injection of [D-Ala2,D-Leu5]enkephalin was not affected by cinanserin, a 5-hydroxytryptamine blocking agent. It is concluded that morphine administered to the periaqueductal gray is capable of activating an ascending serotonergic pathway to release 5-hydroxytryptamine in the nucleus accumbens, which in turn activates an enkephalinergic mechanism within the same nucleus, resulting in an antinociceptive effect.